The social psychology of seismic hazard adjustment: re-evaluating the international literature by C. Solberg et al.
Nat. Hazards Earth Syst. Sci., 10, 1663–1677, 2010
www.nat-hazards-earth-syst-sci.net/10/1663/2010/
doi:10.5194/nhess-10-1663-2010
© Author(s) 2010. CC Attribution 3.0 License.
Natural Hazards
and Earth
System Sciences
The social psychology of seismic hazard adjustment:
re-evaluating the international literature
C. Solberg1, T. Rossetto2, and H. Joffe1
1Division of Psychology and Language Sciences, University College London, Gower Street, London, WC1E 6BT, UK
2Department of Civil, Environmental and Geomatic Engineering, University College London, Gower Street,
London, WC1E 6BT, UK
Received: 25 November 2009 – Revised: 18 June 2010 – Accepted: 4 July 2010 – Published: 3 August 2010
Abstract. The majority of people at risk from earthquakes
do little or nothing to reduce their vulnerability. Over the
past 40years social scientists have tried to predict and ex-
plain levels of seismic hazard adjustment using models from
behavioural sciences such as psychology. The present pa-
per is the ﬁrst to synthesise the major ﬁndings from the in-
ternational literature on psychological correlates and causes
of seismic adjustment at the level of the individual and
the household. It starts by reviewing research on seismic
risk perception. Next, it looks at norms and normative be-
liefs, focusing particularly on issues of earthquake protection
responsibility and trust between risk stakeholders. It then
considers research on attitudes towards seismic adjustment
attributes, speciﬁcally beliefs about efﬁcacy, control and fate.
It concludes that an updated model of seismic adjustment
must give the issues of norms, trust, power and identity a
more prominent role. These have been only sparsely repre-
sented in the social psychological literature to date.
1 Introduction
Earthquake disaster research takes for granted that “earth-
quakes do not kill people, buildings do”. Buildings are
built and inhabited by people who make a range of choices
that shape whether these buildings cause earthquake-related
deaths. This paper reviews the social psychological factors
that shape human adjustments to seismic risk. These in-
clude individual feelings and thought processes; the social-
psychological effects of gender, race and class; and cultural
norms, values and beliefs. The research reviewed strongly
suggests that psychological, societal and cultural factors
shape seismic adjustment.
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Over the past 40years behavioural sciences such as psy-
chology have attempted to predict and explain levels of seis-
mic hazard adjustment. Psychological research explains
seismic adjustment via models that include risk perception,
norms, attitudes and intentions as key variables. This pa-
per addresses the causal processes common to these psycho-
logical models. It starts with clarifying what seismic ad-
justment means, how it is measured and its global preva-
lence. It proceeds to review research on seismic risk per-
ception. Following this it looks at norms and normative
beliefs, focusing particularly on the issue of trust between
risk stakeholders and earthquake protection responsibility. It
then considers research on attitudes towards seismic adjust-
ment attributes, speciﬁcally beliefs about individual and col-
lective control, self-efﬁcacy and fate. The penultimate sec-
tion critiques social-psychological models of seismic adjust-
ment from a wider theoretical perspective and suggests ex-
tensions to the dominant models. The paper concludes that
an updated model of seismic adjustment must give a more
prominent role to cultural and normative inﬂuences and to
trust.
2 Deﬁning and measuring seismic hazard adjustments
This paper refers to the long-term protective behaviours un-
dertaken by households and individuals in anticipation of an
earthquake as seismic adjustment behaviours. For the pur-
pose of this paper seismic adjustments are all types of actions
and behaviours undertaken by individuals and households
thathavethecapacitytoeitherreduceimmediateriskofdam-
age and loss during an earthquake, or to prepare for post-
impact conditions that might adversely affect survival proba-
bilities (Mulilis and Lippa, 1990; Spittal et al., 2006; Tierney
et al., 2001; Turner et al., 1986). Examples of actions that
reduce risk include seismic retroﬁtting and securing the con-
tents of houses, while examples of post-impact preparations
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are ensuring supplies of food, water and medicine, hav-
ing insurance and planning for the reunion of one’s family.
It must be noted that the term adaptation, in broad usage
in the wider literature on hazards and disasters, does not
correspond directly with the term adjustment. Adaptation is
deﬁned as collective, long-term changes made in response
to hazards emerging from changing ecological and social
conditions, while adjustments refer more narrowly to coping
mechanisms developed to mitigate and respond to speciﬁc
hazards (Clarke Guarnizo, 1992). This paper will consis-
tently refer to adjustments in keeping with the psychological
literature it reviews.
Seismic adjustment is typically measured by surveys in
which a sample of participants indicates which of a pre-
determinedlistofactionstheyhaveundertaken. Levelsofad-
justment are then found by summing up the “yes” responses,
and a ratio computed to derive how close participants are to
optimal adjustment levels. As Kirschenbaum (2004, 2005)
has persuasively argued, hazard adjustment is not a sim-
ple one-dimensional entity, but should be divided into sep-
arate constructs that may have distinct sets of predictors
(see also Lindell et al., 2009; Mulilis, 1999; Russell et al.,
1995). Kirschenbaum (2004) derived four factors that ex-
plainedasigniﬁcantproportionofthevarianceinhisdata: le-
vels of essential provisions stocked in the household; knowl-
edge of and ability to use survival skills; having household
emergency plans; and the presence of structural mitigation
measures (e.g., seismic retroﬁtting or aseismic construction).
Such multi-factorial models represent an advance on uni-
dimensional models. However, measures that prove useful
for one place are likely to give artiﬁcially low or high adjust-
ment estimates when applied to a different location. For ex-
ample, the set of possible and effective seismic adjustments
for a household living in slum conditions in Mexico City
would be substantially different to the opportunities available
to an upper-class household residing in a highly developed
urban area. Thus there is a tension between generalisability
on the one hand, and sensitivity to local hazard contexts and
adjustment opportunities on the other.
What do people do to protect themselves from seismic
hazards? The West Coast of the USA has been surveyed
repeatedly to ascertain levels of seismic adjustment. Here
adjustments related to enhancing post-impact response and
recovery are by far the most widespread. Findings indicate
that adoption and implementation has gone up over time, but
not consistently. Earthquake insurance, in particular, had in-
creased from approximately 5% in 1973 to approximately
50% in 1993 among at-risk Californian homeowners (Palm,
1995). Yet this trend has since reversed, with only approx-
imately 12% of Californian households having earthquake
coverage in 2007 (Insurance Information Institute, 2008),
possibly due to increased costs to households after the par-
tial failure and subsequent restructuring of the earthquake in-
surance markets following the 1994 Northridge earthquake
(Comerio, 2004). Some of the post-impact adjustments (e.g.,
stockpiling of food and water) have utility for more than one
hazard, which might explain their greater relative adoption
rate.
Pre-disaster, earthquake-speciﬁc preparedness and mitiga-
tion (e.g., structural retroﬁtting) adoption rates are consis-
tently much lower, and have not increased signiﬁcantly from
the early 1970s to the present time in the US (Jackson and
Mukerjee, 1974; Nguyen et al., 2006; Russell et al., 1995;
Turner et al., 1986). Farley’s (1998) report on changes in
seismic adjustment levels in the US New Madrid Seismic
Zone after a widely publicised, but ultimately unfounded
earthquake prediction in 1990 shows a similar pattern: re-
sponse and recovery-related seismic adjustments were more
widespread than preparedness and mitigation adjustments
were, albeit with higher rates of adjustment compared to the
Western US.
ThemajorityoftheresearchinthisﬁeldisNorthAmerican
and the only longitudinal studies are based on North Ameri-
cansamples. However, researchfromotherpartsoftheworld
including Iran, Turkey, Israel, Japan, Morocco, Romania and
New Zealand tends toward the same overall conclusion as
the US-based research: In sum, a large proportion of respon-
dents do nothing or very little to adjust to seismic hazards,
and when they do take action, it is signiﬁcantly more likely
to be response and recovery-related than mitigative (Asgary
and Willis, 1997; Kasapoglu and Ecevit, 2004b; Kirschen-
baum, 2005; Palm, 1998; Paradise, 2006; Spittaletal., 2008).
3 Seismic risk perception
Seismic risk reduction efforts have often operated on the as-
sumption that communicating scientiﬁc estimates of seismic
hazard and societal vulnerability to exposed communities
will raise risk perceptions and concerns to levels that will
drive seismic adjustments (Smith, 2006). In order to gauge
the validity of this strategy, researchers have examined corre-
lations between levels of risk perception and seismic adjust-
ments. Findings from such studies are evaluated in the fol-
lowing sections and grouped under the three main categories
of psychological, social and material inﬂuences on seismic
risk perception. The link between people’s seismic risk per-
ception and their uptake of seismic adjustments is then ex-
plored.
3.1 Psychological factors shaping seismic
risk perception
Seismic risk perceptions have been conceptualised in a va-
riety of ways, broadly encompassing social, cognitive and
emotional dimensions (e.g., Lindell and Perry, 2000; Mulilis,
1995; Palm and Carroll, 1998). Seismic risk perception is
generally measured in terms of various kinds of subjective
distances between hazards and targets. One is social dis-
tance: is the threat directed at oneself, ones loved ones, at the
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average other person, or at total strangers? Another is tem-
poral: will an earthquake happen sooner or later? A further
dimension is based on probability: is an earthquake likely
or unlikely? Yet another is spatial: will an earthquake oc-
cur where one is or elsewhere? There is also a dimension
that addresses consequence: will the damage be small or
great? A further dimension pertains to control: is seismic
risk within your sphere of control or does it exceed your ca-
pacities? Finally seismic risk perception can be measured in
terms of emotional distance: does the threat of earthquakes
evoke strong or weak emotional responses?
Despite the vast literature, there is no agreement on which
of these risk perception measures best predicts the response
to seismic hazards. Therefore, approaching the issue from
a different perspective other researchers have argued for
more content-based conceptions of risk, examining how risks
are constructed by people within certain social and cultural
frameworks (e.g., Douglas andWildavsky, 1983; Joffe, 1999,
2003). Of late, the two approaches have been merged in “cul-
tural cognition” theory (e.g., Kahan et al., 2007), which has
close afﬁnities with system justiﬁcation theory (Jost et al.,
2004). Cultural cognition theory states that individuals are
disposed to selectively credit or dismiss risk claims in ways
that are congruent with their preferred views on how culture
and society should be organised (Kahan et al., 2007). These
worldviews are generally organised along two axes: hier-
archy versus egalitarianism, and individualism versus col-
lectivism. System justiﬁcation theory shows that the cause
of this dispositional tendency is that most individuals and
groups are fundamentally motivated to believe that the world
as they perceive it is just, legitimate and beneﬁcial (Jost et
al., 2004). As suggested in the introduction, earthquake vul-
nerability is literally constructed in the course of the develop-
ment of the social and built environment. Given the assump-
tions of cultural cognition and system justiﬁcation theory, it
follows that the people who beneﬁt the most from these de-
velopments will be more disposed to bolster their preferred
worldviews. This also means that these same people will be
the ones who are least likely to see earthquakes as signiﬁcant
risks. This raises the questions: how do people understand
earthquake risk and how does their past experience of events
inﬂuence their risk perception? These are addressed in the
following sections.
3.2 Earthquake experience and seismic risk perception
A number of psychological variables have been consis-
tently linked to increased perception of risk. First and fore-
most, past experience of damaging earthquakes has been
found to increase risk concerns (Dooley et al., 1992; Gruev-
Vintila and Rouquette, 2007; Karanci and Aksit, 1999; Kas-
apoglu and Ecevit, 2004a; Jackson, 1981; Lindell and Prater,
2000; Palm, 1998; Plapp and Werner, 2006; R¨ ustemli and
Karanci, 1999). However, the strength of the relationship be-
tween past experience and increased concern seems to vary
depending on how earthquake experience is measured (Lin-
dell and Perry, 2000), and on the outcome of the experience
(i.e., personal loss or not) as covered in Sect. 3.1.2 below
(Helweg-Larsen, 1999; Mileti and O’Brien, 1992). Thus ex-
perience certainly plays a role in the salience of earthquakes
in the lives of those affected by them but its impact is variable
(Lindell and Perry, 2000).
Earthquakes create opportunities for narrating stories
about oneself and one’s community. Their rehearsal and
retelling on social occasions, for example, can be considered
one cause of their impact on risk perceptions; rehearsal of
the emotionally charged event strengthens its memorability
and makes the earthquake a salient part of the person’s life
history (Er, 2003; Neisser, 1996). Studies have also found a
positive correlation between the extent to which one thinks,
talks and reads about earthquake hazards – so-called criti-
cal awareness (Paton et al., 2005) – and seismic risk per-
ception (Farley, 1998; Gruev-Vintila and Rouquette, 2007;
Lindell and Prater, 2000; Turner et al., 1986). Furthermore,
earthquake stories can unite disaster victims, providing them
with additional emotional attachments to their community,
peer groups and even socially distant groups, through vivid
memories of shared experiences. As earthquake experiences
become part of a group’s identity, seismic risk might be-
come a recurrent motif in the biographies of group members
(Bendix, 1990), thereby maintaining the salience of seismic
risk.
Despite living in high earthquake risk communities, be-
ing aware of future risk and having memories of past earth-
quakes, people’s critical awareness of earthquakes is often
low in the absence of trusted warnings or predictions of
imminent risk (Armas, 2006; Jackson, 1981; Turner et al.,
1986). In short, a signiﬁcant proportion of people in seis-
mically active areas, who have had past experiences of earth-
quakes, do not manifest ongoing concern regarding their vul-
nerability to seismic hazards.
Several studies have reported that when people are specif-
ically asked to compare earthquakes to a range of other
hazards, earthquakes rank high among natural hazards, and
relatively high in overall risk consciousness. In a North
American study Flynn et al. (1997) reported that earthquakes
ranked ﬁfth of 15hazards in a Portland, Oregon sample,
highest of all natural hazards. Lai and Tao (2003) surveyed
risk perceptions in Hong Kong and found a sharp divide be-
tween perceptions of threats to the local and global envi-
ronment – earthquakes ranked second lowest of 20 environ-
mental threats to the local environment, but ﬁfth as a global
threat. This may well be attributable to the historically low
seismic activity in the Hong Kong area, coupled with aware-
ness of massively destructive earthquakes in mainland China.
Plapp and Werner (2006) surveyed residents of southern Ger-
many, who experience small and medium-sized tremors on a
regularbasis. Of16hazards, earthquakeswererankedfourth,
again highest of all natural hazards. Kohiyama and col-
leagues (Kohiyama et al., 2008) surveyed 3150respondents
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across 7 Japanese cities shortly after the Mid-Niigata earth-
quake of 2004. They found that although 79% of respondents
were concerned about an earthquake, more than 90% ranked
earthquakes as a lesser concern than issues such as crime,
ﬁre, environmental hazards and household ﬁnances. In all
locations regarded to have medium to high earthquake risk,
it seems that although earthquakes are seen to represent a po-
tent threat, other risks are generally prioritized. Having said
this, it should be noted that risk ranking measures are inher-
ently unstable. People’s priorities change quickly in reac-
tion to changing circumstances. As such, future researchers
might conduct longitudinal studies of risk rankings in order
to gauge their distribution and variability.
The research reviewed in this section suggests that while
earthquake experience increases seismic risk salience, its ef-
fects on levels of concern are variable. This counter-intuitive
ﬁnding demonstrates the importance of conducting carefully
conceived empirical research.
3.3 Psychological biases in seismic risk perception
A major strand of risk perception research has dealt with how
people quantitatively estimate uncertain risk when making
decisions, and how these estimates and decisions differ from
normative, expert opinion. Such differences are attributed to
psychological processes that bias risk perceptions (e.g., Kah-
neman and Tversky, 1979). One such bias is the “optimistic
bias” (OB) displayed in the face of being affected by a risk.
OB is a pattern of judgments where people see themselves as
being less likely to be harmed by future risks than peers of a
similar age and gender who they are asked to compare them-
selves to (Helweg-Larsen, 1999; Spittal et al., 2005). A num-
ber of studies have found that people display an optimistic
bias in relation to natural hazards. Jackson (1981) reported
thatamajorityofrespondentsinthePaciﬁcNorthWesteither
believed they would not experience an earthquake or that if
they did, it would not harm them. Furthermore, experiencing
an earthquake without suffering losses or injuries led respon-
dents in two US studies to report that they were more opti-
mistic about future earthquake consequences relative to peers
who had suffered injuries or losses (Helweg-Larsen, 1999;
Mileti and O’Brien, 1992). Such studies speak not only to
the issue of OB but to the impact of past experience on OB,
in this case experience of injury or loss diminished the rela-
tive OB. In general OB creates an illusion of safety that helps
people to cope with the psychological stress related to risks.
Only three studies have examined the effects of OB on
seismic risk perception directly. Burger and Palmer (1992)
found that students who had experienced the 1989 Loma Pri-
eta earthquake showed no OB directly after the event, but
that OB returned to pre-earthquake levels 3 months after the
event. In a similar study, Helweg-Larsen (1999) surveyed
survivors of the 1994 Northridge earthquake. She found
that immediately after the event, there was no OB for earth-
quakes. In contrast to Burger and Palmer’s ﬁndings, she did
not ﬁnd a return to OB in the months after the event. Spittal
et al. (2005) examined OB in Wellington, New Zealand res-
idents in relation to three targets – self, an acquaintance and
the ‘average other’ in Wellington, and on two risk percep-
tion criteria – likelihood of harm and likelihood of damage
to property. Respondents judged that they were more likely
to sustain damage to their own property than either an ac-
quaintance or an average other. Thus fear of ﬁnancial loss
may not be susceptible to OB. However, as compared to an
acquaintance, respondents thought they were less likely to
sufferharm, whichprovidessomeindicationofOB.Contrary
to expectations, there was no difference between estimates of
own harm and that of the average other. These studies indi-
cate that OB is context-dependent and may differ according
to whether personal harm or ﬁnancial loss is being evaluated.
Palm and Carroll (1998) tested the hypothesis that OB in
regards to earthquake risk is more prevalent in individual-
istic cultures, that is, those that emphasise feelings of opti-
mism, high self-esteem and self-reliance. Their comparisons
of Californians (who belong to an individualistic culture) and
Japanese (belonging to a more interdependent, pessimistic,
lower self-esteem culture) found that Japanese respondents
displayed less OB in relation to seismic risks. Thus it can
be argued that OB, and possibly other risk biases, are con-
strained by cultural norms regarding how the self is con-
structed in a given society.
Celsi et al. (2005) found evidence of a more subtle bias in
Californians’ perceptions of earthquakes. Other than those
directly affected by earthquakes, most people who experi-
ence earthquakes do so in a location where shaking has been
attenuated due to distance from the epicentre and ground
conditions. Thus they tend to underestimate the potential
damage that could occur from an earthquake with a given,
publicly reported magnitude. With repeated experience, this
can create an earthquake risk attitude that is skewed towards
underestimation of risk, contributing to optimistic bias and
feelings of invulnerability.
Other biases have also been described in the literature.
Mileti and O’Brien (1992) conclude that people who had
not suffered losses in the 1989 Loma Prieta earthquake were
less likely to heed aftershock warnings: “Those who expe-
rience little or no loss in the impact of a disaster may be
prone to “normalization bias” when interpreting post-impact
warnings for subsequent risk: “the ﬁrst impact did not affect
me negatively, therefore, subsequent impacts will also avoid
me”.” (p. 53).
Thus people often seem motivated to minimize concerns
for their own danger, compared to that of others, regarding
seismic risk. The literature suggests that this is partly re-
lated to culturally contingent notions of the self – in collec-
tivistic cultures the emphasis on a relational, interdependent
self-concept militates against such optimism. This suggests
that optimism would be a less common psychological coping
mechanism in more collectivist societies.
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3.4 Social factors and seismic risk perception
The “white male effect” is seen across a range of risk percep-
tion studies, including seismic risk. This is the observation
that members of socially powerful groups (which in West-
ern countries overwhelmingly are white males) see threats to
self, community and society as less risky and more manage-
able than do members of non-dominant groups.
Bothculturalcognitiontheoryandsystemjustiﬁcationthe-
ory predict and explain this. They state that individuals living
in relatively developed and stable societies are strongly mo-
tivated to believe that the status quo is just, legitimate and
beneﬁcial. It follows that potential threats to the status quo –
such as a major impending earthquake – are often denied, in-
terpreted as manageable by the system, or seen as threatening
mainly to outgroups (Feygina et al., 2010).
Cutter et al.’s (2003) overview of the hazard vulnerabil-
ity literature ﬁnds that groups with less social, economic and
psychological power, such as females, the old and the young,
ethnic minorities, groups low in socioeconomic status (SES)
and populations with special needs (e.g., physically or men-
tally challenged people, homeless, transients and tourists)
are most vulnerable to environmental hazards. A reasonable
prediction on the basis of these ﬁndings might be that the
more vulnerable groups have correspondingly higher seismic
risk perceptions. This trend is certainly evident in the non-
seismic risk perception area (Dosman et al., 2001). However,
trends appear to vary in the seismic risk area, other than in
relation to gender and minority group status.
In locations as diverse as the US, Turkey, Romania, Japan
and Morocco, females and minority groups perceive them-
selves to be more at risk of being affected by earthquakes
than men and majority groups, respectively (Armas, 2008;
Armas and Avram, 2008; Dooley et al., 1992; Karanci and
Aksit, 1999; Kohiyama et al., 2008; Lai and Tao, 2003; Lin-
dell and Prater, 2000; Mulilis, 1999; Palm, 1998; Paradise,
2006; Spittal et al., 2008; Turner et al., 1986). This conﬁrms
predictions made by cultural cognition and system justiﬁca-
tion theory. However, the links between socioeconomic sta-
tus (SES) and risk perception are somewhat irregular. On the
one hand, indications of higher SES, such as income, edu-
cation and home ownership have been linked to decreases in
risk estimates in US respondents (Farley, 1998; Lindell and
Prater, 2000). On the other, a number of studies have linked
increasing educational attainment of residents in moderately
developed countries to higher risk perceptions (Armas and
Avram, 2008; Paradise, 2006; R¨ ustemli and Karanci, 1999).
Older people are less likely to see earthquakes as a risk
when compared with younger people (Dooley et al., 1992;
Farley, 1998; Heller et al., 2005; Lai and Tao, 2003; Palm,
1998; R¨ ustemli and Karanci, 1999; Simpson-Housley and
Curtis, 1983; Spittal et al., 2008; Turner et al., 1986). This
runs contrary to a number of results from studies on risk per-
ception of other safety hazards (e.g., Dosman et al., 2001;
Kraus et al., 1992). One possible explanation is that elderly
people living in seismic risk zones but in relatively secure
social circumstances have survived more earthquakes than
younger people, and that these experiences have made seis-
mic risk less novel, in effect making earthquakes seem less
threatening (see Sect. 3.1). One might further hypothesise
that this normalising effect disappears in circumstances of
severe socioeconomic and physical vulnerability, when the
sense of control might lessen, thereby increasing risk percep-
tion. This is borne out by surveys of residents in extremely
vulnerable parts of Bucharest, which found that age and seis-
mic risk perception were positively correlated (Armas, 2006;
Armas and Avram, 2008). Thus it is important to note that
different status markers (e.g., being old and poor) are likely
to interact with one another in relation to seismic risk per-
ception. There seems to be a connection between experience
of past events, power and risk perception.
3.5 Material risk factors and seismic risk perception
Material risk, deﬁned as risk conceptualised scientiﬁcally as
a probabilistic statement regarding degree of future hazard
and exposure, may play a role in seismic risk perceptions.
Lindell and Prater (2000), for example, reported that com-
pared to residents of western Washington, southern Califor-
nians estimated their seismic risk to be greater, a risk esti-
mation that is consistent with scientiﬁc estimates of seismic
risk in the two areas. Similar ﬁndings from the US Mid-West
were reported by Farley (1998).
Turkish and Romanian researchers have also looked at
links between material risk and risk perception. They
have found that the type (block/condominium versus single
house), height, age and perceived structural vulnerability of
respondents’ residences, as well as respondents’ knowledge
of proximity to soft soils and faults, all heighten risk per-
ceptions (Armas and Avram, 2008; Karanci and Aksit, 1999;
Kasapoglu and Ecevit, 2004a; R¨ ustemli and Karanci, 1999).
However, Lehman and Taylor (1987) reported that the risk
perceptions in two groups of US students living in two dor-
mitories that had poor and good seismic resistance respec-
tively did not vary. Indeed, both groups, despite being aware
of the seismic risk, denied being at personal risk in the event
of an earthquake. While these ﬁndings may be artefacts of
highly individualist motivations and optimistic biases of the
US respondents, on the basis of available data it is difﬁcult
to judge whether risk perceptions vary consistently as a func-
tion of material risk. Future research should pay greater at-
tention to relations between subjective risk perceptions and
expert estimates of material risk.
A further set of studies demonstrate the importance of
treating the material and built environment not merely as the
origin of exposure or hazard, but as a source of meaning for
the people who live in it. Research in environmental psy-
chology (Stedman, 2002) and consumer psychology (Belk,
1988) shows that places and possessions are integral parts
of human identities, and that the meanings people attach
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to them, as well as their sense of satisfaction with them,
have implications for responses to threats of damage or loss.
For instance, strong attachment to and low satisfaction with
homes and possessions might drive risk concerns as well
as place-protective motivations (Stedman, 2002, 567–568).
Conversely, low attachment and high satisfaction might di-
minish motivations to be concerned with risks. For example,
in Stedman’s research (2002, 575–576), strong attachment
to, and low satisfaction with a recreational area predicted
behavioural intentions to oppose environmentally degrading
changes to that place.
While the research on seismic risk perception has assumed
that people positively identify with, feel strongly attached to
and are satisﬁed with their home environments and posses-
sions, this cannot be taken for granted. This might espe-
cially be the case in less socio-economically developed ar-
eas, unstable and insecure areas, or places with high migra-
tion, rapid rates of urbanisation and high proportions of in-
formal/illegal housing. In these areas it might well be that
place identiﬁcation, attachment and satisfaction are highly
variable, and that these factors interact with risk perceptions
and concerns. Future researchers should take these consider-
ations into account.
3.6 Inﬂuence of seismic risk perceptions on seismic
adjustment behaviour
A critical issue in the discussion of risk perception is how
it relates to risk protective behaviour. A number of stud-
ies have reported positive correlations between risk percep-
tions and seismic adjustment (e.g., Flynn et al., 1999; Jack-
son, 1981; Lindell and Prater, 2000; Palm and Carroll, 1998;
Turner et al., 1986), in essence claiming that stronger con-
cern regarding seismic risk motivates seismic adjustment
more than weaker concern. However, these associations have
often been of a small magnitude (e.g. R¨ ustemli and Karanci,
1999). In addition, they usually relate only to certain types of
adjustments – generally response and recovery-related items
with utility mainly for the post-impact phase (Kirschenbaum,
2005; Palm and Carroll, 1998).
While Lindell and Perry’s (2000) overview of household
adjustment to seismic risk indicated that higher risk percep-
tion tends to lead to subsequent adjustment, later work has
partially disconﬁrmed this proposition (Lindell and Prater,
2000, 2002; Lindell and Whitney, 2000; Perry and Lindell,
2008; Whitney et al., 2004). This is corroborated by Ar-
mas and colleagues (Armas, 2006; Armas and Avram, 2008).
It seems from existing studies that risk perception is only
weakly related to seismic adjustment. Thus, once the lit-
erature on risk perception has been summarised, the paper
moves on to consider what factors, beyond risk perceptions,
shape seismic adjustment.
3.7 Summary
Insummaryofsocialpsychologicalworkonseismicriskper-
ception, experience certainly plays a role in the salience that
earthquakes have for people. However, a signiﬁcant pro-
portion of people in seismically active areas do not mani-
fest ongoing concern about their vulnerability. Indeed, they
seem to prioritise other risks, and to manifest optimistic bias
in relation to being affected by future earthquakes. Fur-
thermore, regarding demographic factors, females, minor-
ity group members and younger people see themselves to
be more at risk of earthquakes than males, majority group
members and older people respectively. Findings concerning
links between seismic risk perception and socio-economic
status are more equivocal. It is also difﬁcult to judge, from
the literature available to date, whether risk perceptions vary
consistently as a function of material risk. Finally, risk per-
ception is weakly related to seismic adjustment, particularly
regarding response and recovery related adjustments.
4 Further factors shaping seismic adjustment
Beyond risk perception, what shapes seismic adjustment?
The following section will evaluate the literature concerning
how norms and social identities shape seismic adjustment.
Furthermore, research concerning the role played by trust
and responsibility will be examined. Finally, the extensive
literature on the roles played by control, self-efﬁcacy and fa-
talism in seismic adjustment will be assessed.
4.1 Norms and social identities
The paper has argued that social structural variables such as
age, gender, ethnicity and status inﬂuence the content and
strength of seismic risk perceptions. These categories are
also used by individuals to categorise themselves and others:
“Social identity is that part of the self concept that derives
from group membership” (Fiske, 2004, p. 475). Categori-
sation of self and others into common social identities is a
primary strategy that people use to enhance cohesion with
their peers and their community (Fiske, 2004, pp. 483–484;
Joffe and Staerkle, 2007). These social categories include
norms for individual and group behaviours. Norms are rules
for behaviour in a culture or for segments thereof. Inas-
much as groups actively endorse or passively impose norma-
tive behaviours on their members, social identities inﬂuence
both attitudes and behaviour (Terry et al., 1999; White et al.,
2009).
Thus, norms have a bearing on seismic adjustment be-
haviour. Norms derive from people’s perceptions of others’
behaviours, irrespective of whether these are approved of
or not. They also derive from perceived outcomes of be-
haviours. An example would be individuals seeing that their
neighbours had installed latches on their cupboard doors,
with the understanding that the contents of the cupboards
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would not fall out in the event of an earthquake. Norms can
also be conceptualised as those shared beliefs that explicate
rules for good, bad and permissible behaviour. For exam-
ple, seismic risk communication messages typically contain
information about types of behaviours that risk communica-
tors would like audiences to engage in (e.g., duck, cover and
hold). The force of such explicit norms depends on the de-
gree to which people identify with the groups that espouse
them (Terry et al., 1999), and how competent and trustwor-
thy these groups are perceived to be. Despite the theoretical
and practical importance of norms for seismic adjustment
behaviour, relatively few studies have explicitly concerned
themselves with the causal effect of norms.
From the basic assumption that behaviour is shaped by
social identities and norms, one would expect that people’s
seismic adjustment attitudes and decisions are inﬂuenced by
whether and how they see and hear social reference groups
attending and responding to seismic risk information. Since
earthquakes are infrequent and unpredictable events, people
face a large degree of uncertainty and ambiguity when de-
ciding whether and how to attend to risk communications on
seismic activity. One of the main strategies people use to deal
with uncertainty is to seek information from experts, peer
groups and public communications such as the mass media.
In part, this allows them to gauge whether their responses to
risks correspond with socio-cultural norms and values. By
following what members of their reference group say and do
people ensure that they behave in ways that are congruent
with their own and society’s expectations of them.
In support of such theory, Mileti and Fitzpatrick (1992;
also Mileti and Darlington, 1997) reported that seismic ad-
justments in their sample increased when respondents ob-
served other people adjusting. Similarly, Farley (1998)
showed that believing that one’s neighbours were prepared
predicted more adjustment, whereas the belief that neigh-
bours did not know how to prepare led to less adjustment.
Seismic adjustments increase when information sources pro-
viding explicit norms for adjustments are numerous, consis-
tent and speciﬁc (Mileti and Darlington, 1997; Mileti and
Fitzpatrick, 1992; Mileti and O’Brien, 1992). These results
suggest that seismic adjustment is partly an outcome of the
norms that people infer from the behaviour and communica-
tions of community members.
A range of research suggests that gender plays a role in
seismic adjustment, as shown by the clear gender differences
in risk perception. Furthermore, Mulilis (1999) found stable
and consistent differences in adjustment activities between
females and males that apparently reﬂected traditional US
gender norms regarding labour divisions. While males were
signiﬁcantly more likely to know about the location and op-
eration of household utilities, females were more likely to
engage in mitigation and planning activities such as securing
the contents of the home, gathering hazard information and
making household emergency plans. According to Mulilis,
female participants rated earthquakes as a greater threat, and
this was responsible for gender differences in adjustment pat-
terns. An alternative explanation is that cultural norms re-
garding gender-appropriate tasks were responsible for these
differences.
Hazards and health threats are commonplace conversation
topics in families and among neighbours, friends and col-
leagues. This might have an impact on risk adjustment. In-
formal discussion of earthquake topics, attendance at com-
munity earthquake preparedness meetings and the presence
of strong and long-lasting ties to the community were all sig-
niﬁcant predictors of adjustment in the Turner et al. (1986)
surveys. Further support for this hypothesis comes from
Heller et al. (2005) who found that in families where help-
ing behaviour was common-place, higher levels of hazard-
related discussion predicted adoption of seismic mitigation
adjustments. These results suggest that social networks have
an effect on seismic adjustment adoption; dense, durable and
pro-social community ties promote rapid and strong norm
enforcement, as well as ample opportunity for observational
learning, both of which steer people towards making seismic
adjustments. However, it must be pointed out that this pro-
cess depends on the content of the norms. If these norms
militate against making adjustments then strong ties might
stiﬂe positive adjustments. Future research might look at
how household and community norms that sanction adjust-
ment arise and are maintained, as well as their ultimate effect
on adjustment rates.
The above discussion suggests that, beyond risk percep-
tion, seismic adjustment can be inﬂuenced by social identity
and norms. It can also be inﬂuenced by trust and responsibi-
lity. These factors are elaborated below.
4.2 Trust
In a number of countries community planning in gene-
ral, and emergency management and disaster resilience
building in particular, are arenas ﬁlled with increasingly
professionalised, specialised and politicised actors (Burby,
2003; Godschalk et al., 2003; Waugh, 1999). These
developments can create distance between the emergency
planners/decision-makers and the public they serve, which
can result in loss of trust (Waugh, 1999). Despite these warn-
ings found in the literature, and the prominence of trust is-
sues in psychology in general, only a handful of studies have
looked at trust in the context of individual and household
seismic adjustment.
Trust is a crucial factor underpinning adjustment adoption
(Paton, 2008; Paton et al., 2010; Johnston et al., 2003). Le-
vels of trust strongly inﬂuence whether people take hazard
warnings seriously and how they deal with them. A lack
of trust in civic risk managers can lead to controversy and
divisiveness, thus hampering efforts to enhance individual
and social resilience (Slovic, 2000). Trust becomes signif-
icant for seismic adjustment where there is little public in-
formation about the hazard and the hazard is relatively novel
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(Paton, 2008). In this situation communities seek a collective
articulation of the problems of risk management, alongside
an effort to become empowered relative to civic authorities.
If these goals are achieved levels of trust mediate the impact
that risk perception, norms and adjustment attitudes have on
intention to adjust: high trust motivates intentions to adjust,
low trust will dampen this motivation.
Paton’s (2008) concept of trust refers to aspersion of com-
petence. Yet trust is also a morally and culturally impor-
tant emotion, where the attribute being evaluated is moral
integrity. Responses to corruption, deﬁned as betrayal of
communal trust and transgression of individual rights, high-
lights this moral dimension. Not only does corruption elicit
the moral emotion of disgust, as well as contempt and anger
(Rozin et al., 1999), it also correlates with relatively higher
earthquake-related death tolls (Anbarci, Escaleras and Reg-
ister, 2005; Escaleras, Anbarci and Register, 2007).
Fieldwork among squatters in Istanbul revealed the conse-
quences that lack of trust may have on seismic adjustment.
Public distrust of expert seismic adjustment advice arises
when acts of the Turkish construction industry, engineers
and regulatory bodies are seen to be corrupt (Green, 2008).
Members of households feel that these entities have betrayed
the wider society by knowingly and willingly letting mone-
tary and political beneﬁts take precedence over diligence and
moral integrity. Among Turkish land squatters this leads to
increasedrelianceonandvalorisationofvernacularconstruc-
tion knowledge and practices that differ signiﬁcantly from
ofﬁcially sanctioned best practice. House-building is there-
fore contracted out to people who are perceived to be non-
corrupt and competent (but often are not), undertaken by the
prospective owners themselves, or proceeds as a mix of the
two. Green (2008) proposes that Istanbul’s extensive self-
built housing stock increases the vulnerability of its citizens,
and that lack of trust between lay and expert groups is partly
to blame.
In a recent survey of a Californian sample, Basolo et
al. (2009) tested the notion that people’s levels of conﬁdence
in the government’s competence to protect them would lead
to changes in household adjustment levels. Among their Los
Angeles County respondents 45.1% had high levels of con-
ﬁdence in government competence. Those with high conﬁ-
dence in the competence of the government to protect them
from earthquakes were three times more likely to rate their
own adjustment rates as high when compared to those with
low levels of conﬁdence, even though there were no differ-
ences in actual seismic adjustment levels. This ﬁnding is
interesting yet difﬁcult to interpret. More work is needed
to clarify the roles that conﬁdence and trust play in mo-
tivating seismic adjustment. The question of which peo-
ple, groups and institutions are deemed competent seems to
be culturally as well as individually variable (Rozin et al.,
1999). Individuals’ and households’ attitudes towards ad-
justment and risk are shaped by wider attitudes towards po-
litical authorities, scientiﬁc and technical experts, the mass
media, community-based and non-governmental organiza-
tionandotherhouseholds,amongothers(Lindelletal., 2007;
Drabek, 1986).
4.3 Responsibility
Attributions of responsibility are further shapers of seismic
adjustment. Evidence from surveys on the West coast of the
US indicates that attributions of responsibility for protection
from earthquakes has shifted from government to individual
responsibility over time. Jackson (1981) reported that only
10.6% of his respondents believed that private individuals
and households had primary responsibility for seismic ad-
justment, while the remainder of the responsibility lay with
various levels of government. Similarly, Turner et al. (1986)
found that local, state and federal government was seen as
responsible for the protection of groups in danger of earth-
quakesbymorethan60%oftheirrespondents. Garcia(1989,
from Lindell and Perry, 2000) found that in the period from
the early to late 1980s, Californians seemed to have radi-
cally changed their attributions of responsibility, with 98%
believing seismic adjustment was an individual or household
responsibility. Thus there appears to be a shift to seeing the
individual, as opposed to broader institutions, as responsible
for seismic adjustments, at least in the North American con-
text. In this vein, Arlikatti, Lindell and Prater’s (2007) recent
study found that the self and family were judged to have the
greatest responsibility for seismic adjustment.
US surveys have shown that home ownership, length of
community residence and the presence of children or de-
pendents all increase seismic adjustment (Duval and Mulilis,
1999; Turner et al., 1986). This suggests that home own-
ers, as compared to renters, are more motivated to under-
takewhatcanbecostlyandtime-consumingadjustmentmea-
sures. Also, based on their greater legal duties towards the
maintenance of housing, one would expect them to feel more
responsible for the safety of their residence than renters.
Thecausalchainleadingfromindividualriskperceptionto
increased seismic adjustment motivation might be partially
contingent on the presence of cultural and political norms
stating that the individual or the household should have some
responsibility for seismic adjustments. Japanese respondents
differed in responsibility attributions relative to Californian
respondents in Palm and Carroll’s surveys (1998): the au-
thors argue that Japan’s cultural emphases on social collec-
tivism and hierarchy led Japanese people to ascribe more ad-
justment responsibility to governments and experts than did
Californians. This had consequences for household adjust-
ment: while the Japanese had stronger risk perceptions, they
made fewer adjustments than their US counterparts.
On the basis of the empirical results reviewed above it
seems reasonable to assume that attributions of responsibility
inﬂuence seismic adjustment. This may occur in one of two
ways (see Terry et al., 1999). Firstly, if a group with which
one identiﬁes strongly expects that all group members should
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assume, and act on, seismic adjustment responsibilities, the
desire to conform to the group will lead to greater adop-
tion of group-normative seismic adjustment. The strength
of identiﬁcation with a group will inﬂuence the extent to
which individuals conform to group norms. Secondly, in-
dividuals may feel that seismic adjustment responsibility is
an important part of their self-identity, regardless of group
norms. If seismic adjustment responsibility is important for
self-identity it is more likely that seismic adjustments will
be adopted, relative to cases where such responsibility is not
seen as an important part of self-identity.
4.4 Control, efﬁcacy and fate
Self-efﬁcacy is one’s perception that one has the ability to
effectively decrease or control a threat. One’s sense of con-
trol stems from attitudes towards ones knowledge, skills
and other resources required to allay the threat (Lindell and
Whitney, 2000) as well as one’s perception of the efﬁciency
of the adjustments themselves. Social and cultural factors
such as mass media and other public discourses shape atti-
tudes towards efﬁcacy. Research shows that such discourses
concerning protection efﬁcacy are sometimes highly fatalis-
tic, and that individuals might come to believe that any ef-
fort to protect themselves are doomed to fail. Where no-
tions of control, as opposed to fatalism, dominate, most in-
dividuals realise that protection from earthquake risks re-
lies on cooperative efforts at local, regional and national le-
vels (Paton, 2008; Paton et al., 2010). This paper deals with
these factors in turn. First, causes and consequences of self-
efﬁcacy will be examined. Next the issue of collective efﬁ-
cacy and empowerment will be dealt with. Finally, research
on fatalism and negative control beliefs will be evaluated.
4.4.1 Individual attitudes towards control
What motivates people to adjust to seismic risk? One moti-
vating force is knowledge that leads to the belief that one can
control the outcome of the earthquake, that is, self-efﬁcacy.
McClure and colleagues (Cowan et al. 2002; McClure et
al., 1999, 2001, 2007a,b) have shown that certain character-
istics of information about earthquake damage, as presented
via mass media reports for example, can shape attitudes to-
wards preventability. Speciﬁcally, reports that provide accu-
rate, rate-based information about why one type of building
withstood ground-shaking whereas another type collapsed
enables people to understand that building design is a ma-
jor cause of losses, allowing them to infer more easily that
losses are controllable. They have also shown that people
who are told that they live in a low risk zone judge damage
to be more preventable than those who are told they live in a
high risk zone. Thus exposing people in high-risk zones to
information about their vulnerability may lead them to either
deny this, or to evolve fatalistic attitudes. Finally, they have
shown that obtaining knowledge that is complex and com-
mensurate with scientiﬁc understanding is likely to increase
perceptions of adjustment efﬁcacy (Hurnen and McClure,
1997; also Gruev-Vintila and Rouquette, 2007). These ﬁnd-
ings contribute to the argument that individual beliefs about
control and outcome in relation to seismic risks are shaped
by cultural discourses such as those presented in mass media
and popular culture.
Steinberg (2000), Fradkin (2005) and Rozario (2007), who
have examined the history of disaster narratives in the US, ar-
gue that the dominant representation of disasters in US mass
media, popular culture and political discourse has been one
where earthquakes are presented as “acts of God”, and lat-
terly “acts of Nature”. In these discourses, as in the messages
studied by McClure and colleagues, the cause of damage is
attributed to the unpredictable and uncontrollable forces of
nature rather than to the actions of human beings. This has
the consequence of eliding the role played by powerful mar-
ket actors, such as property developers, aided by a market
friendly regulatory state, in inequity and vulnerability.
Studies on individual control and efﬁcacy relating to seis-
mic adjustment reveal that both cognitive and cultural factors
determine the contents of individuals’ control beliefs. Mes-
sages that highlight the scope for human agency in seismic
risk reduction play a role in allowing people to feel that they
can control their risks. However, wider cultural discourses
often militate against such interpretations of human agency,
as future sections will highlight.
4.4.2 Collective efﬁcacy and empowerment
For the most part, people do not live in isolation, and
desirable outcomes, such as seismic adjustment, are only
fully achieved through interaction with other individuals and
groups (Bandura, 2000). When faced with uncertainty peo-
ple turn to similar others for support and information on what
to think, feel and do. This can be termed collective efﬁ-
cacy. It refers to people’s joint ability to identify risks and
implement seismic adjustments. Paton and colleagues (Pa-
ton, 2008; Paton et al., 2010) have examined how beliefs
about collective efﬁcacy and perceptions of inter-group fair-
ness and empowerment affect intentions to adopt seismic ad-
justments among at-risk people in New Zealand and Japan.
Results from both New Zealand and Japan indicate that col-
lective efﬁcacy has a positive inﬂuence on seismic adjust-
ment intentions.
When communal knowledge and resources concerning
earthquake preparedness are seen as insufﬁcient, people seek
help from powerful and expert sources such as scientists and
emergencymanagementorganisations(Patonetal., 2010). In
other words, the community seeks empowerment. Empower-
mentisachievedonlyifthesesourcesareseenastrustworthy,
treat the community with respect and fairness, and respond
in ways that are consistent with the needs and expectations
of community members. Results from these studies suggest
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that collective efﬁcacy in itself has a positive effect on em-
powerment and empowerment has a positive inﬂuence on ad-
justment intentions, if the experts are trusted.
It is clear from Paton’s studies that collective efﬁcacy and
empowerment have a positive effect on seismic adjustment
rates, but are affected by the individualist or collectivist na-
ture of the culture. In New Zealand the belief in personal
control over the outcomes of earthquakes predicts levels of
collective efﬁcacy and empowerment. This was not the case
in Japan. Here, results indicated that self-efﬁcacy had no im-
pact on either collective efﬁcacy or empowerment. This, ar-
gues Paton and colleagues, illustrates the greater importance
of mutualism, interdependence and collectivist social action
in Japanese society.
4.4.3 Fatalism
An early and persistent ﬁnding in disaster research is that
many respondents display an attitude of fatalism towards dis-
aster risk and its mitigation. Psychologically, fatalism en-
tails the perception that there is little or nothing one can do
to avoid or protect oneself from risk, and that the locus of
control over life events is external to oneself (McClure et
al., 1999). Speciﬁcally, earthquake fatalism implies that the
causes of damage are attributed to the force of the earthquake
alone, ratherthan tobuildingdesignorothercontrollablefac-
tors (McClure et al., 2001).
For scientists the question, “What is an earthquake?”
evokes no fundamental ambiguity. However, lay interpre-
tations of the earth’s activity differ in signiﬁcant ways from
scientiﬁc knowledge, not only in terms of the hazard it poses,
but also regarding what causes it. This has implications for
beliefs regarding the degree of control people believe they
possess in relation to seismic adjustment. In US surveys
the belief that the theological signiﬁcance (i.e., sinfulness)
of individual or societal actions can cause an earthquake has
been espoused by a minority of respondents, both in the past
and the present (Rozario, 2007; Turner et al., 1986). A
German study also indicated a limited, yet signiﬁcant be-
lief that earthquakes were caused by God’s punishment or
by nature taking revenge (Plapp and Werner, 2006). The-
ological explanations of earthquakes are prevalent in some
Muslim communities, where earthquakes have a special reli-
gious and scriptural signiﬁcance as instances of divine mani-
festation and retribution, and as precursors of Judgment Day
(Kasapoglu and Ecevit, 2004b; Paradise, 2005). Historically,
ground-shaking has prompted communities to create myth-
ical narratives to explain its occurrence, and many of these
survive to the present day, both in parallel to and as competi-
tors with, scientiﬁc narratives. Evidence on how these two
systems of knowledge interact, and how that interaction af-
fects control-related beliefs concerning seismic adjustment is
virtually non-existent.
Studies have shown that inasmuch as they impact on be-
haviour, fatalisticattitudesaremajorobstaclestodisasterrisk
reduction efforts; they reduce or obviate the motivation to
take warnings seriously and the intention to engage in ad-
justment behaviours. When fatalism is coupled with an opti-
mistic bias, there is even less of a chance that people will at-
tend to and prepare for natural hazards (Lehman and Taylor,
1987). Whereas some evidence suggests that religious be-
liefs regarding preordained destiny or supernatural causation
might facilitate the formation of fatalistic attitudes, the re-
sults published by McClure and his colleagues, summarised
in Sect. 4.4.1, suggest that religious beliefs cannot a priori be
assumed to be sufﬁcient or necessary for this to occur.
Turner et al. (1986) were among the ﬁrst to study earth-
quake fatalism systematically. Somewhat contrary to rep-
resentations of North Americans as resourceful, self-reliant
and optimistic, they found that three out of ﬁve were fatalis-
tic about preparing for the general consequences of an earth-
quake, and one in three was fatalistic about their opportuni-
ties to mitigate the risk. In their analysis of the causal path-
ways leading to preparedness they found that fatalism was
positively correlated with membership of an ethnic minority,
but negatively correlated with education. The relationship
between fatalism and seismic adjustment, as expected, was
strongly negative. This was corroborated in surveys from
the central USA (Farley, 1998). Beyond this context, Asgary
and Willis’ (1997) survey of residents of the Iranian cities
Teheran and Rasht found that almost half would do noth-
ing on being reliably informed of an imminent earthquake
risk. A fatalistic attitude among their respondents was the
strongest predictor of the lack of intention to adjust to seis-
mic risk. Clearly, fatalistic ideas diminish protection motiva-
tion in at-risk people.
Flynn et al. (1999) showed that approximately half of their
sample of Portland, Oregon residents did not believe there
was much they could do about earthquakes. The other half
thought they had some control over their exposure, but cru-
cially, astrongmajority(74.8%)believedthatitwastheircity
or community that could lessen earthquake damage. This
partial fatalism was further reﬂected in ﬁndings that showed
relatively strong support for city-led risk reduction actions
targeting community emergency preparedness facilities and
vulnerable or critical populations and structures. These ﬁnd-
ings suggest that fatalism cannot purely mean “feeling that
one lacks control over one’s environment”. Rather the con-
cept of fatalism, like efﬁcacy (see above section), should be
re-deﬁned so as to encompass not just the relationship be-
tween an individual household and natural hazards, but also
the ties that empower or disempower individuals and house-
holds relative to institutional forces. The structural theories
of recent social psychological research, such as cultural cog-
nition, system justiﬁcation and others – are well suited to
examine the roles of power, control and helplessness at indi-
vidual, group and societal levels. They can furthermore ac-
count for known cultural and geographical differences in risk
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concerns and risk responses, as these may arise from cultural
variations in individualism versus collectivism and authori-
tarianism versus egalitarianism (see Sect. 3.1).
4.5 Summary
In summary of Sect. 4 of this re-evaluation, seismic adjust-
ment is partly an outcome of the normative behaviours that
people infer from the behaviour of fellow community mem-
bers. It is also shaped by cultural norms regarding gender-
appropriate roles and tasks. People match their behaviour to
those around them and if the norms prescribe positive ad-
justments these are followed, but if those to whom one has
close social ties do not endorse making adjustments, then this
example is followed. Trust is a crucial factor underpinning
adjustment adoption. In contexts where people rely on ex-
pert advice, high levels of trust in this advice will motivate
people to adopt adjustments. Low trust will dampen this
motivation. In addition, corruption, which can be deﬁned
as betrayal of communal trust, leads people to take build-
ing matters into their own hands, which can be detrimental
to the their seismic vulnerability. Furthermore, attributions
of responsibility for protection from earthquakes has shifted
from governments to individuals over the past decades, at
least in the North American context. US surveys have also
shown that home ownership, length of community residence
and the presence of children or dependents all increase seis-
mic adjustment. Responsibility is also shaped by cultural
factors: the greater emphasis on collectivism and hierarchy
in Japan, for example, leads Japanese people to ascribe more
responsibility for seismic adjustments to their government,
than North Americans ascribe.
Beyond issues pertaining to norms, trust and responsibi-
lity, the section indicates that an understanding that building
design inﬂuences earthquake losses enhances beliefs in con-
trol. More generally, obtaining knowledge that is complex
and commensurate with scientiﬁc understanding is likely to
increase perceptions of adjustment efﬁcacy. However, in the
dominant representation of disasters, earthquake losses are
seen as ‘acts of nature’ rather than “acts of human beings”.
Beyond individual factors, collective efﬁcacy has a positive
effect on empowerment and empowerment tends to have a
positive inﬂuence on adjustment intention, if relations be-
tween communities and authorities are trusting and respect-
ful. Studies have shown that inasmuch as they impact on
behaviour, fatalistic attitudes are major obstacles to disaster
risk reduction efforts; they reduce or obviate the motivation
to take warnings seriously and the intention to engage in ad-
justment behaviours.
5 Discussion and considerations for future research
Literature on the social psychology of hazard adjustment
paints a somewhat equivocal picture of the importance of
risk perceptions as well as norms, attributions of trust and
responsibility, and attitudes towards control, fatalism and ef-
ﬁcacy in the making of seismic adjustments. The data sug-
gest that these factors are moderated by social, cultural and
political factors. Yet the literature is highly skewed towards
studies from the US and New Zealand. To ascertain the
causal pathways leading to seismic adjustment on the part
of individuals and households similar work would need to
be conducted in a wider array of countries. Since existing
studies adopt different measures of seismic adjustment and
of psychological factors, thereby making direct comparisons
difﬁcult, it would be desirable for the ﬁeld to synchronise its
measures.
There are few cross-cultural studies of seismic adjustment.
Palm and Carroll’s (1998) US-Japanese research is a notable
exception. Future studies employing structural social psy-
chological models (e.g., cultural cognition, system justiﬁca-
tion) would readily speak to the broader issues constraining
household responses to seismic hazards. The recent studies
by Paton et al. (2010) and Paton et al. (2010) are exemplary
beginnings of this new direction.
A striking ﬁnding is that a majority of the studies in the
ﬁeld are based solely on homeowners. Although the rea-
sons for this are clear – they are most likely to have the op-
portunity to make structural adjustments and run a greater
risk of incurring personal ﬁnancial losses – other popula-
tions’ adjustment behaviours and risk perceptions are largely
opaque. Future work must redress this imbalance since many
non-homeowners die in earthquakes because they have not
adopted adjustments that were feasible for them and would
have saved them.
The above discussion highlights some of the gaps in cur-
rent empirical work. However, there are a further set of
problems with the assumptions made within the social psy-
chological research that is reviewed. The vast majority of
the studies assume that the most important causes of seis-
mic adjustment can be conceptualised as mental processes
that take place primarily within the individual mind. These
processes are further assumed to be primarily consciously
available cognitive representations of risks, norms, control
and so on. Thus individualist and rationalist assumptions
have dominated the research evaluated in this paper, reﬂect-
ing those pervading the broader discipline of social psychol-
ogy. Despite its name, much North American and European
social psychology adopts a narrow focus: inter-individual in-
ﬂuences on intra-individual cognitive processes.
The wider contexts of hazard representations and re-
sponses to vulnerability have been largely neglected in psy-
chological models of seismic adjustment. Household adjust-
ment to earthquakes emerges from the position of the house-
hold in the larger social system in which it is embedded.
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Constraints on households’ capacity to adjust, and thus their
resilience and vulnerability, is primarily, albeit not exclu-
sively, determined by access to informational, social, eco-
nomicandpoliticalresources(Bankoffet al., 2004; Wisneret
al., 2004). Household seismic adjustment, such as decisions
to reinforce homes, make plans, learn skills and store ba-
sic material amenities, is ultimately a systemic consequence
of factors ranging from the social psychological to the eco-
nomic, from cultural dynamics of equity to issues of power.
A small, but increasingly prominent minority of social psy-
chologists argue for the centrality of cultural identities, inter-
group relations, ideologies, emotions and social representa-
tions (e.g., Hogg and Smith, 2007; Joffe, 1999, 2003; Jost et
al., 2004; Kahan et al., 2007; White et al., 2009) in people’s
responses to risks. Such more inclusive models have the ca-
pacity to engage researchers interested in an interdisciplinary
approach to seismic adjustment.
6 Conclusions
Despite many equivocal ﬁndings, the literature has high-
lighted clear correlations between adjustment adoption and a
numberofsocialpsychologicalfactors. Importantly, riskper-
ception is shaped by experience, optimism and demographic
factors including gender, majority/minority group status and
age. Contrary to received wisdom, this paper argues that
risk perception correlates only weakly with seismic adjust-
ment. Seismic adjustment is also an outcome of group norms
that are transmitted by the media and other actors in peo-
ple’s social environments. Seismic adjustment is also linked
to the extent to which relevant experts are trusted and how
responsibility for earthquakes is constructed. Finally, peo-
ple’s sense of their individual and collective control over ad-
justments and their sense of efﬁcacy and fate in relation to
the impact of the earthquake shape whether seismic adjust-
ments are adopted or not. All of these factors are sensitive
to local cultural and political contexts. These should be con-
sidered in disaster risk reduction planning and implementa-
tion as a means to increase the uptake of seismic hazards ad-
justments. Educational material that provides information on
seismic adjustments must be designed in a way that reduces
both fatalistic and overly optimistic attitudes to earthquake
losses. Choosing effective means of information dissemina-
tion, via sources seen to be responsible, trusted and culturally
congruentbytheaudience, shouldbebestpractice. Thefacil-
itation of participant-led discussions on emergency planning
and response in communities, in order to increase its mem-
bers’ sense of empowerment, understanding and responsibi-
lity must have a strong role in risk reduction efforts. These
efforts need to be grounded in and progressively reﬁned by
a scientiﬁc understanding of the causes of individual, house-
hold and societal seismic adjustment.
Researchers interested in social psychological drivers of
individual and household seismic adjustment also need to
connect with the broader processes that impact on resilience,
vulnerability and adjustment. The ways in which persis-
tent inequalities in access to resources, and deﬁcits in demo-
craticparticipationindecision-makingregardingseismicrisk
issues are motivated, justiﬁed and reproduced, can be ad-
dressed by social psychological theories (e.g., Jost et al.,
2004; Kahan et al., 2007). Issues of cultural identity, power
and trust need to be brought centre stage. Their absence in
much of the literature speaks to a profound theoretical limi-
tation, grounded in late modern political and cultural frames.
These seek to explain behaviour as if it was purely a matter
of (ir)rational individual choice in a controllable world. Ra-
tionalistic and individualistic perspectives bring some use-
ful concepts to the ﬁeld. However, without acknowledging
the theoretical limitations and practical implications of these
perspectives, the international communities of disaster risk
researchers and the practitioners who look to their work will
never reach a satisfactory explanation of the complex rela-
tions between individuals, organisations, societies and earth-
quakes. Neither will they properly address the root causes of
seismic adjustment.
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